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Abstract
The distribution of invasive plants was determined along the floodplain of the
Passaic River in three protected park regions. Specifically, Lord Stirling Park, Hatfield
Swamp, and Great Piece Meadows were assessed to determine whether or not the top 29
invasive plants as identified by Snyder and Kaufman (2004) were present. Two of the
three areas are strongly affected by urbanization which may be a contributing factor to
the increase of invasive plants within them. Eleven out of the top twenty nine invasive
plants in New Jersey were recorded: Multiflora rose (Rosa multiflora), Lesser celandine
(Ranunculus ficaria), Japanese stiltgrass (Microstegium vimineum), Japanese barberry
{Berberís thunbergii), Garlic mustard {Alliaria petiolata), Wineberry {Rubus
phoenicolasius), Japanese knotweed (Fallopia japónica), Yellow sweetclover {Melilotus
officinalis), Purple loosestrife (Lythrum salicaria), Black locust {Robinia pseudoacacia),
and Porcelain berry {Ampelopsis brevipedunculata).
Using the Alien Plants Ranking System illustrated that all sites maintained
invasive species which pose a serious threat to these parks. The two most urbanized sites
each had three invasive species which pose a serious threat. Hatfield Swamp was
dominated by purple loosestrife, Japanese stilt grass, and Japanese knotweed and Great
Piece Meadows showed dominance by Japanese stilt grass, Porcelain berry, and Japanese
knotweed. Lord Stirling Park, the least urbanized, showed only one species of serious
threat at this time: Japanese stilt grass. Regardless, all of the identified invasive species
present in this study have the potential to become a serious threat if control measures are
not enacted.
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I. Introduction
Invasive plants are introduced species that grow, reproduce rapidly, spread over
large areas of land to unmanageable levels quickly, and have no natural enemies to limit
their reproduction (Swearingen et ah, 2002; Westbrooks, 1998). This makes them a
growing threat for many ecosystems (Swearingen et ah, 2002; Westbrooks, 1998). In
1998, the Federal Interagency Committee for Management of Noxious Weeds calculated
that our public natural areas are being lost to invasive species at an estimated 4,600 acres
per day (Federal Interagency Committee, 1998). A large majority of invasive plants were
purposely relocated to provide some type of service such as food, flood control, erosion
control, ascetics in gardening and landscaping; while others were accidentally brought
here as incidentals with crop seeds and/or in the ballast of ships (Pimentel et al., 2000;
Swearingen et al., 2002).
Most invasive plants have similar characteristics that aid in their quick
advancement. The plants mature early, have high photosynthetic rates, and produce lots
of seeds that survive to germination. Often they are widely spread by several means such
as dispersal by wind, wildlife, people, and/or water (Swearingen et al., 2002; Westbrooks,
1998). Some of the seeds are the same size as a desirable seed (e.g., agricultural crop
seed) which makes it hard to differentiate between them. They also have a high longevity
in soil, which adds to their success in incidental introductions (Buckley et al., 2003;
Westbrooks, 1998). Invasive plants and their seeds are able to survive and produce under
harsh environmental conditions. In fact they rely on their seed bank until conditions are
favorable (Funk et al., 2008). Aside from seeds, many invasive plants use vegetative
structures to spread such as runners or rhizomes, which, along with their roots, also
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function as storage for carbohydrates (Swearingen et al., 2002; Shaw et ah, 2009). Some
of the plants have other means to increase their survival, such as the production of toxins
that interfere with other plants’ growth, appendages that cause damage such as prickles,
spines, or thorns, and some also have the ability to parasitize other plants (Westbrooks,
1998).
Invasive plants affect native species by reducing the availability of light, water, or
nutrients. They also can reduce riparian areas, increase sedimentation, increase soil
erosion, reduce shelter for native fauna, reduce habitat for native species to grow in, and
add to fire hazards (Swearingen et al., 2002; Westbrooks, 1998; Federal Interagency
Committee, 1998). All of these characteristics help invasive plants displace, overwhelm,
out compete, and take over our native plants and ecosystems. This competition with
native plants then threatens biodiversity, the quality of the habitat, and the way the
ecosystem functions and therefore poses an ecological threat (Federal Interagency
Committee, 1998). Since invasive plants have the ability to spread so quickly and replace
the native flora, they can alter the landscape from a native natural area with high diversity
to a virtual monoculture which has limited ecological value (Swearingen et al., 2002).
Aside from the ecological changes that they cause, they also interfere in human
recreational activities because access is limited due to the thick stands making it
impossible to access waterways, forests, and other areas (Swearingen et al., 2002;
Westbrooks, 1998).
Since invasive plants threaten important ecosystems, such as rangeland, riparian,
aquatic, natural, wild, and recreational areas, aggressive chemical control cannot often be
administered. There are three main reasons why chemical control is not desirable: 1) it is
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not economically feasible, 2) the area is not accessible for necessary equipment, and 3) it
could harm native flora and could contaminate water sources, such as streams, rivers,
lakes, etc. (Berner and Bruckart, 2005). In contrast to chemical controls, biological
controls are just not available for the majority of the invasive plants. Mechanical control
is the only means left which requires education, volunteers, and many hours of man
power to remove the plants. Therefore, invasive plants are a serious economic and
ecological threat of today.
Ninety-five species of invasive weeds were listed as aggressive in 2005 by the
United States Council for Agriculture Science and Technology (Berner and Bruckart,
2005). In fact, according to Pimentel et al. (2000) approximately 700,000 hectares of US
wildlife habitat are being taken over by invasive plants per year. Based on this
information, four primary research objectives were identified: 1) determine the current
impact of invasive plants found within Lord Stirling Park, Hatfield Swamp, and Great
Piece Meadows, 2) predict their potential spread through the application of the Alien
Plants Ranking System, 3) assess soil conditions that may impact the presence and
pervasiveness of invasive plants, and 4) assess whether human impact factors affect the
presence of invasive plants.
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II. Methods
A. Species Identification and Ranking
To determine the current impact of invasive plants, I assessed which of the top
twenty-nine invasive plants in New Jersey as identified by Snyder and Kaufman (2004)
(Table 1), were present among three protected wetlands within the Passaic River flood
plain.
Table 1: Twenty nine most common invasive plants found in New Jersey as according to
Snyder and Kaufman (2004).
Common Name

Scientific Name

Norway maple

Acer platanoides L.

Tree-of-heaven

Ailanthus altissima (P. Mill.) Swingle

Garlic mustard

Alliaria petiolata (Bieb.) Cavara & Grande

Porcelain berry

Ampélopsis brevipedunculata (Maxim.) Trautv.

Japanese barberry

Berberis thunbergii BC.

Japanese sedge

Carex kobomugi Ohwi

Asian bittersweet

Celastrus orbiculatus Thunb.

Spotted knapweed

Centaurea biebersteinii DC.
[Centaurea maculosa auct. non Lam.]

Canadian thistle

Cirsium arvense (L.) Scop.

Wild teasel

Dipsacus fullonum L. ssp. sylvestris (Huds.) Clapham

Cut-leaf teasel

Dipsacus laciniatus L.

Autumn olive

Elaeagnus umbellata Thun. var. parvifolia (Royle)
Schneid.
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Winged spindletree

Euonymus alata (Thunb.) Sieb.

Chinese bush-clover

Lespedeza cuneata (Dum.-Cours.) G. Don

Japanese honeysuckle

Lonicera japónica Thunb.

Morrow’s bush honeysuckle

Lonicera morrowii Gray

Twinsisters, Tartarian

Lonicera tatarica L.

honeysuckle
Purple loosestrife

Lythrum salicaria L.

Yellow sweetclover

Melilotus officinalis (L.) Pallas

Japanese stiltgrass

Microstegium vimineum (Trin.) A. Camus

Eurasian water-milfoil

Myriophyllum spicatum L.

Japanese knotweed

Fallopia japónica

Mile-a-minute

Polygonum perfoliatum L.

Curly leaf pondweed

Potamogetón crispus L.

Lesser celandine

Ranunculus ficaria L.

Common buckthorn

Rhamnus cathartica L.

Black locust

Robinia pseudoacacia L.

Multiflora rose

Rosa multiflora Thunberg

Wineberry

Rubus phoenicolasius Maxim

Upon completion of the assessment I applied these data to the Alien Plants Ranking
System Version 7.1. software (Hiebert, 2001) to determine the invasive plants’ potential
of impact if no control methods are applied. The second objective of this project was to
determine if any relationships exist between the invasive plants present and the soil pH,
5

percent organic carbon of the soil, and the sediment size composition of the soil. The last
objective was to determine if human impact factors are affecting the invasive plants
present within the study area.
B. Research Locations
The goal of this study was to ascertain which of the top twenty nine most invasive
plants (Table 1) were present in three New Jersey wetlands along the Passaic River. The
three floodplains are located within Lord Stirling Park, Hatfield Swamp, and Great Piece
Meadows (Figures 1 and 2).

Figure 1: Map illustrating research sites within New Jersey: Marker #1 is Lord Stirling
Park, Marker #2 is Hatfield Swamp, and Marker #3 is Great Piece Meadows.
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Figure 2: Map illustrating research sites within the Passaic River watershed: Marker #1
is Lord Stirling Park, Marker #2 is Hatfield Swamp, and Marker #3 is Great Piece
Meadows.
Lord Stirling Park
Lord Stirling Park is 950 acres and is located within the west side of the Great
Swamp, a National Wildlife Refuge. Lord Stirling Park is located in Basking Ridge, New
Jersey within Somerset County. The park was hypothesized to be free of invasive plants
because of its location next to the Great Swamp and, in addition, all visitors are
encouraged to remain on designated hiking trails within the park.
Hatfield Swamp
Hatfield Swamp located within West Essex Park and is about 5,000 acres.
Hatfield Swamp is located within Livingston, Roseland, West Caldwell, and Fairfield
municipalities of New Jersey, within Essex County. This area is a highly developed
7

region with high human impact factors that is intersected by areas with retail
development. Urbanized areas, areas with human impact factors, create fragments of land
which are ideal environments for invasive plants to survive. In fact, this park was
hypothesized to be highly invaded due to the high degree of human impact factors,
specifically because Interstate 280 and State Route 10 intersect the area. In addition to the
human impact factors surrounding this floodplain, while working on my project frequent
use of illegal ATVs were detected due to the abundance of visible tracks which is another
avenue for invasive plants.
Great Piece Meadows
Great Piece Meadows is greatly affected by human impact factors just like
Hatfield Swamp. Great Piece Meadows is comprised of 4,000 acres and is bisected by
Interstate 80. Great Piece Meadows is located within the Borough of Lincoln Park of
Morris County and Fairfield Township of Essex County in New Jersey. Aside from
Interstate 80, a golf course abuts Great Piece Meadows. Similar to Hatfield Swamp, Great
Piece Meadows has evidence of illegal ATV use by the observation of tracks detected
throughout this floodplain.
C. Sampling Methodology
Spatial Coverage of Invasive Species
Within each site, three transects were developed running perpendicular from the
Passaic River until a barrier or developed corridor was reached. For each transect, plots
were established beginning 5m from the river’s edge and progressively every 150m along
the transect to the next plot. Individual plots were 100m2 (lOmxlOm). Each plot was
marked with four comer posts and a center post using 12” galvanized stakes so that future
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surveys could be conducted and the exact location of the plots could be located with a
metal detector. All four comers and the center point were further recorded by taking GPS
coordinates using a Garmin GPSMAP 76S. Each plot was divided into four 5mx5m
subplots to assist in the evaluation of invasive plants. For each subplot, an assessment of
the presence of invasive plant species was conducted and then quantified by determining
percent coverage of each species.
Soil Characteristics
Two soil samples were collected from each plot to determine the percent organic
matter content, the pH, and the sediment size composition. To determine the organic
matter content of the soil, a sub-sample was dried at 80°C to constant weight, then it was
ashed at 500°C using a Bamstead Thermolyne 62700 Furnace and then reweighed. The
weight difference was used to calculate the percent organic carbon. A second sub-sample
was used to determine both the pH and the sediment size composition. The pH was
determined using pH test strips. The sub-soil sample was mixed with pH solution as
indicated by the test kit, a testing strip was dipped into the mixture and then comparing
the color reaction of the stripe to the color chart provided indicated the pH of the soil. To
determine the sediment size composition, the sample was dried then sieved across a
stacked graded sieve series consisting of 4mm, 2mm, 500um, 250um, 125um, 63um and
pan. Each sieve was weighed to determine the relative weight and calculate the soil size
distribution.
Potential Impacts of Invasive Plants
To analyze the potential of impact from the invasive plants observed, I used the
application Alien Plants Ranking System Version 7.1 (APRS) (Hiebert, 2001). APRS was
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developed by the United States Geological Survey and was created to rank species for
management within a site or a park but it is now modified to be applied to larger areas
and has been used to rank species in parks across the country (Drake et al, 2003). The
system is an automated web-based system that enables organizations to prioritize the
management of invasive plants and is recommended for use by Exotic Plant Management
Teams. The system uses biological, stochastic, and extrapolation criteria through a query
method of multiple choice questions to rank the plant species. It is divided into three
distinct sections: 1) Significance of Threat or Impact, 2) Innate Ability to be a Pest, and
3) Feasibility of Control (Drake et al, 2003) to predict the future impact of the plant if
abatement measures are not taken (See Appendix A). The sections address three major
areas when discussing invasive plants, percent coverage, biology, and management. My
field data were essential for filling in question 2 under Significance of Threat or Impact,
which records the percent coverage value for specific invasive species. Crimmins et al.
(2008) used this system to prioritize species for management and to develop an exotic
plant management plan for Montezuma Castle and Tuzigoot National Monuments within
Arizona’s Verde Valley. Drake et al. (2003) also used the system to help in their
assessment of Non-Native Invasive Plant Species on the United States Department of
Energy Oak Ridge National Environmental Research Park in Oak Ridge, Tennessee.
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III. Results
Spatial Coverage of Invasive Species
The presence of the evaluated invasive plants for each of the three floodplains
surveyed is listed in Table 2. Hatfield Swamp showed the highest invasive species
richness with eleven, Great Piece Meadows had eight and Lord Stirling Park had only
four species present. While Hatfield Swamp had the highest species richness, individual
sites varied in spatial coverage of individual invasive species.
Table 2: Invasive plants present within the three floodplains surveyed.
Hatfield

Great Piece

Lord Stirling

Swamp

Meadows

Park

Multiflora rose

Present

Present

Present

Lesser celandine

Present

Present

Present

Japanese stiltgrass „

Present

Present

Present

Japanese barberry

Present

Present

Present

Garlic mustard

Present

Present

Wineberry

Present

Present

Japanese knotweed

Present

Present

Yellow sweetclover

Present

Purple loosestrife

Present

Black locust

Present

Porcelain berry

Present

Species

Present
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The summed, average total percent coverage of all invasive plants present was
different depending on its location from the river and in which wetland it occurred (Fig.
3). The highest summed percent coverage was 95% within Lord Stirling Park and was
dominated by Japanese stiltgrass and lesser celandine. The second highest percent
coverage of invasive plants occurred within Hatfield Swamp with a percent coverage of
84% with Japanese stiltgrass and garlic mustard dominating, while Great Piece Meadows
showed a maximum percent coverage of 65% dominated by lesser celandine and
Japanese stiltgrass.

Cumulative Invasive Plant Coverage

■ Lord Striling Park
■ Hatfield Swamp
■ Great Piece Meadows

<>

Distance from Passaic River (meters)

Figure 3: Cumulative Invasive Plant Coverage of Lord Stirling Park, Hatfield Swamp,
and Great Piece Meadows.
The coverage for each plant species varied depending on which plot, transect, and
wetland it was found in. Figure 4 illustrates the coverage of the eight invasive species
identified from Great Piece Meadows, while Figure 5 illustrates the coverage for Hatfield
Swamp and Figure 6 for Lord Stirling Park. The highest percent coverage of an
12

individual invasive plant found was 75%, which was Lesser celandine within Lord
Stirling Park on Transect 3 (Figure 6). Based on all transects surveyed, Great Piece
Meadows showed 94% site invasion (# plots with invasive plants/total # of plots) by
these non-native plants, while Hatfield Swamp was 75% invaded, and Lord Stirling Park
showed 62% invasion. While lower in total number of invaded plots, Hatfield Swamp
had a greater species richness of invasive plants than all other sites (Table 2), but, no
significant difference in species richness was present among sites (p > 0.3). Additionally,
a correlation analysis of species richness versus the distance from the river showed no
relationship (p > 0.2).
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Invasive Plants of Great Piece Meadows

Transect 1
Rosa multiflora
Wineberry
lesser celandine
Japanese stiltgrass
Garlic mustard
Japanese barberry

Distance from Passaic River (meters)

Transect 2
•Rosa multiflora
lesser celandine
»Japanese stiltgrass
»Porcelain berry
0

150 300 450 600 750 900 1050

»Japanese knotweed

Distance from Passaic River (meters)

Transect 3

»Lesser celandine
»Garlic mustard
»Japanese stiltgrass

Distance from Passaic River (meters)

Figure 4: Percent Coverage of Invasive Plant Species present at Great Piece Meadows.
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Invasive Plants of Hatfield Swamp
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»Lesser celandine
»Japanese stiltgrass
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0
0

150 300 450 600 750 900 1050

Distance from Passaic River

Transect 2
»Wineberry
»Rosa multiflora
»Lesser celandine
»Japanese stiltgrass
»Garlic mustard
Black locust
»Purple loosestrife

Distance from Passaic River (meters)

Transect 3
Wineberry
Rosa multiflora
Black locust
Lesser celandine
Japanese knotweed
yellow sweetclover
Japanese barberry

Distance from Passaic River

Garlic mustard

Figure 5: Percent Coverage of Invasive Plant Species present at Hatfield Swamp.
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Invasive Plants of Lord Stirling Park

Transect 1

»Lesser celandine
»Japanese stiltgrass
»Japanese barberry
150 300 450 600 750 900 1050

Distance from Passaic River

Transect 2

Lesser celandine
Japanese stiltgrass
Japanese barberry
Rosa multiflora

Distance from Passaic River

Transect 3

»Rosa multiflora
»Lesser celandine
»Japanese stiltgrass

Distance from Passaic River

Figure 6: Percent Coverage of Invasive Plant Species present at Lord Stirling Park.

16

Soil Characteristics
The environmental conditions measured, percent organic carbon and pH (Table
3), did not result in any significant relationship with the invasive plants found to be
present. The sediment size distribution (data not shown) also did not result in any
correlation to the invasive plants present.
Table 3: Soil, pH, and percent organic carbon conditions of Great Piece Meadows,
Hatfield Swamp, and Lord Stirling Park (pH represented in bold numbering; percent
organic carbon represented in italics numbering).
Location

Transect Plot
1
1
Great
6.2
11.53
Piece
Meadows 2
6.8
17.26
3
6.0
14.60
Hatfield
1
5.4
Swamp
15.05
2
6.6
15.03
3
5.4
15.29
Lord
1
6.0
Stirling
15.13
Park
2
6.2
11.18
3
6.2
15.99

2
6.2
49.19
5.8
39.93
6.4
26.04
6.2
32.52
6.8
15.17
6.0
9.91
5.8
22.40
5.0
25.15
6.0
17.26

3
6.2
12.00
6.4
27.89
6.8
19.56
6.0
66.03
5.0
17.97
6.8
24.91
6.2
28.61
6.0
16.99
6.0
33.87

4
6
7
8
5
6.8
12.52
6.4
6.2
6.6
6.8
6.6
12.27 29.12 31.56 58.81 83.57
6.8
30.16

6.0
13.27
6.0
12.39
6.6
58.15
5.0
43.33
6.8
14.06

5.0
5.8
7.2
6.2
20.71 45.06 31.04 29.19
6.2
8.17
5.0
66.63

Potential Impacts of Invasive Plants
The Alien Plants Ranking System Version 7.1 illustrated that at Hatfield Swamp,
Purple loosestrife has the highest impact of 55% (Fig. 7; Table 4), followed by Japanese
stiltgrass (49%), and Japanese knotweed (40%). Great Piece Meadows (Fig. 8) had three
invasive plants identified as a serious impact and hard to control, which included
17

Japanese stiltgrass (51%), Porcelain berry (38%), and Japanese knotweed (38%). Lord
Stirling Park (Fig. 9) was the least invaded of the three locations and only Japanese
stiltgrass was identified as a serious impact and hard to control (51%). Regardless, all of
the identified invasive species have the potential to become a serious threat, but the
purple loosestrife at Hatfield Swamp is currently at a serious impact level (Fig. 7).

Invasives of Hatfield Swamp

Impact
Serious Impact
Easy to Control

Species
Yellow
sweetclover
__ Black Locust

Multiflora Rose
Japanese
knotweed

apanese

barberry
1 Garlic
mustard
I l Wineberry

stiltgrass
| Purple
™ loosestrife
Porcelain b

|Lesser
celandine
Lesser Impact
Hard to Control
Control

Figure 7: Projected Potential of Invasive Plants at Hatfield Swamp. Figure shows the
current presence and impact of invasive plants and their projected impact (red lines and
dots) if they are not controlled. Purple loosestrife for this site has the most serious impact.
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Figure 8: Projected Potential of Invasive Plants at Great Piece Meadows. Figure shows
the current presence and impact of invasive plants and their projected impact (red lines
and dots) if they are not controlled. Japanese stiltgrass for this site has the most serious
impact.
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impact

Invasives of Lord Stirling Park

Figure 9: Projected Potential of Invasive Plants at Lord Stirling Park. Figure shows the
current presence and impact of invasive plants and their projected impact (red lines and
dots) if they are not controlled. Japanese stiltgrass for this site has the most serious
impact.
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Table 4: Percentages of impact of invasive plants within the three areas surveyed created
using Alien Plants Ranking System Version 7.1.
Invasive plants’ impact within their current location.
Current Impact (%)
Invasive Plant
51
Japanese stiltgrass
38
Japanese knotweed
38
Porcelain berry
24
Lesser celandine
Great Piece Meadows
22
Multiflora rose
Wineberry
20
20
Japanese barberry
13
Garlic mustard
55
Purple loosestrife
49
Japanese stiltgrass
40
Japanese knotweed
22
Wineberry
22
Lesser celandine
Hatfield Swamp
22
Multiflora rose
20
Japanese barberry
15
Garlic mustard
2
Yellow sweetclover
2
Black locust
51
Japanese stiltgrass
24
Lesser celandine
Lord Stirling Park
20
Multiflora rose
20
Japanese barberry
Location
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IV. Discussion
Invasive plant species have a time lag when they first arrive in their new nonindigenous area to their impact on the environment (Cox, 2004). This makes it hard to
determine which plants will be invasive and which will just remain non-native and non
threatening. By 1950 in the United States, 180,000 plant introductions were estimated to
have occurred (Westbrooks, 1998). There are approximately 1,000 documented non
native plant species in New Jersey and approximately 200 are considered invasive or
potentially invasive (Mike Van Clef, Personal Communication). This does not mean that
all of these plants will be invasive, but there is the possibility that they could become a
nuisance species due to the lag time for them to become widely established. That is why
the analysis of which invasive plants are present is important. It will allow management
plans to be developed to rectify current problems and to prevent future spread. My
research was designed to assess which invasive plants are present within the study area
and provide a predictive measure to assess their potential spread. Future research can then
be compared to determine if the populations of invasive plants have increased, decreased,
or remained unchanged. Since some of these species are legally described as noxious
weeds (Cox, 2004) the assessment of invasiveness provides crucial results for
management and control.
The three wetlands surveyed, Hatfield Swamp, Great Piece Meadows, and Lord
Stirling Park all occur along the Passaic River. According to Ehrenfeld (2000), the
presence of a stream corridor is a conduit for the potential spread of human impact
factors such as trash and sediment. Since Hatfield Swamp and Great Piece Meadows are
downstream and within urban areas, they would be expected to show greater potential of
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being invaded by aggressive plant species. My results indicate that Hatfield Swamp had
three species which are already at serious invasive threats: Purple loosestrife, Japanese
stiltgrass, and Japanese knotweed. However, all of the invasive plants present in Hatfield
Swamp have the potential to reach “serious impact” and “hard to control” levels if a
management plan is not implemented. In comparison to Hatfield Swamp, Great Piece
Meadows and Lord Stirling Park did not possess as many non-native species, but their
invasive plants are still a threat to these protected regions. Great Piece Meadows has
three invasive species with potential serious negative impacts including Japanese
stiltgrass, Porcelain berry, and Japanese knotweed. Lord Stirling Park was the least
invaded of the three locations, but Japanese stiltgrass poses a serious threat of invasion.
All invasive plants have the potential to reach critical levels and alter plant community
structure if management plans are not implemented. This is especially true for those that
appear innocuous, which according to Hiebert (2001) are usually the majority.
A study by Clemants and Moore (2005) developed an index to measure the
change in relative degree of flora within the urban New York metropolitan area using
woody plant data. They illustrated that normative plants are spreading rapidly, while
native plants are in decline. This suggests that in the future, invasive species may replace
native vegetation if control measures are not implemented. The presence of invasive
plants, and their use of the resources that once solely belonged to our native plants, may
be causing competition that at one time did not exist for native plants (Cox, 2004). As
invasive plants spread they can also alter the environmental factors such as pH, nutrients,
and light availability (Ehrenfeld, 2004; Cox, 2004). They also change the amount and
quality of leaf litter, the amount and quality of root material, and the surface climate
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(Pritekel et al., 2006). Although the results from my research did not indicate any
relationships between the presence of invasive plants and the environmental conditions
measured, it is known that invasive plants do affect these conditions once they begin
actual colonization and establishment. A study by Kourtev et al. (2003) illustrated exotic
plant species can significantly alter soil microbial communities, change the nitrogen
concentrations, pH, and nitrogen mineralization of the soil. Potentially, the sites that I
surveyed were not invaded long enough and thus insufficient time has elapsed to observe
changes in the environmental conditions.
The competition between native and invasive plants may cause natives to become
extirpated (Cox, 2004) when invasive plants create monocultures. An example of a
monoculture forming species is Japanese stiltgrass and its impact is best illustrated by
Oswalt et al. (2007). Their experiments demonstrated that as Japanese stiltgrass ground
cover levels increased, the ability of woody stem plants to compete successfully
decreased. Pritekel et al. (2006) found plant species richness was significantly higher on
non-invasive dominated plots as compared to invasive dominated plots. They also found
that several plant families were completely eliminated from invasive dominated plots.
Assessing this research illustrates that there can be a plant community shift away from
native plants to ones dominated by invasive plants (Pritekel et al., 2006). My results
showed that while there were no plots with coverage greater than 75% for one species of
invasive plants, this does not mean that monocultures are not developing or could not
develop in the future.
Due to the severity of invasive plants’ impacts on native flora, there have been
several different attempts to rectify the problem. One strategy for controlling invasive
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plants is using biological controls. These biological controls are usually arthropods or
plant pathogens that are targeted to a specific species and should not harm any of the
native plants present. Eradicating Hatfield Swamp’s highest impact invasive plant,
Purple loosestrife, may be feasible by employing biological control through the release of
two leaf beetles (Galerucella calmariensis and G. pusilla) (Blossey et al., 1994).
Another strategy that is successful in limiting invasive plants is eradication.
However, eradication is very time consuming, requires a lot of man power, and must be
planned to occur at a specific time of year based on the targeted invasive plant’s growing
season. For example, garlic mustard must be pulled and uprooted before pollination takes
place and the plants must be hauled away, because the seeds can and will successfully
develop even after uprooting the plant. However, uprooting garlic mustard any time
before full seed maturation occurs is an effective control, as long as it is hauled away
(James Akerson, Personal Communication). A key to controlling most invasive species is
to find small populations before they become too large to manage effectively. Early
eradication of a small area infected with invasive plants will be more successful, will
save time, and money than trying to eradicate a larger population (Federal Interagency
Committee, 1998). Eradication of a larger area is possible but first it is important to
contain the area by preventing the invasive plants to spread past the edges (Federal
Interagency Committee, 1998).
A third strategy employed to remove invasive plants is herbicides. For
example, applying herbicide to Porcelain berry assists in its eradication, however
applying herbicides may have adverse effects on the rest of the ecosystem (Pritekel et al.,
2006). In some instances it may be best to employ some of these strategies together. For
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example, to effectively remove Japanese stiltgrass it needs to be pulled from the ground
when it is moist and an herbicide containing imazameth can be applied to help kill off the
grass (Kaufman and Kaufman, 2007). Perhaps a combination of both of these methods
could be employed at Great Piece Meadows and at Lord Stirling Park to eradicate
Japanese stiltgrass since it is their highest impact invasive plant.
The amount of dollars spent annually for controlling invasive plants is
astronomical, but at the same time it is even more frightening to learn it is our style of
living that contributes to their survival. Highly fragmented and heterogeneous landscapes
affect the presence of invasive plants (Buyantuyeu and Wu, 2009). We create habitat
fragmentation which limits the amount of space that is available for our native plants to
flourish and provides an ideal living area for invasive plants to flourish and thrive
(Cagnolo et al., 2006). These habitats are usually created by socio-economic drivers
(Buyantuyeu and Wu, 2009) such as roads, residential construction, and commercial
construction. Fragmented forests like those that I surveyed present lots of edges which
are invasive plants’ ideal habitat. Research by Niggemann et al. (2009) modeling the
distribution process of plants, illustrated that humans affect plant distribution through
their impact factors with alien plant species benefiting more than native plant species.
The main human cause of fragmentation of our landscape is infrastructure development.
Research by Saunders et al. (2002) indicated that the United States is transected by 6.2
million kilometers of public roads. Roads are the major divider of the landscape but they
are not the only ones. Power line corridors and other rights-of-way also cause the
fragmentation (Saunders, et al., 2002). As such, governments contribute the most to
fragmentation when they construct infrastructure (Etter et al., 2006). The three protected
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park regions that I surveyed are all intersected by one or more of these conduits of
fragmentation. Great Piece Meadows is transected by Interstate 80, is surrounded by
urban development, and also appeared to have ATV activity occurring throughout the
area. Hatfield Swamp is also surrounded by urban development and transected by ATV
trails, utility road operations, and a power line corridor. While Lord Stirling Park is not
bisected by highways and ATV trails, it is partially surrounded by suburban development
and has many foot trails intersecting the area. Subsequently, these areas all maintain
some level of human impacts and this human interaction may help spread and accelerate
the spatial coverage of invasive plants in the future if adequate control measures are not
put in place.
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V. Conclusion
According to Burton et al. (2009) riparian forests are becoming more threatened
by human impact factors and evidence suggests that within these forests there is an
abundance of invasive plant species which negatively affects the composition and
structure of native plant communities. The infrastructure present within my study
locations, along with the continual expansion of urban development, may allow invasive
plants to increase. Human caused habitat fragmentation disturbs and alters natural
ecosystems around the world (Hansen and Clevenger, 2005) and provides ideal growing
conditions for non-indigenous invasive plants. During the invasive phase, species
richness may be higher in wetlands of high human impact, than in comparable non-urban
wetlands, due to the presence of mixed native and non-native species (Ehrenfeld 2000).
Native plants then have to compete with the increase of invasive plants and may go
locally extinct. If New Jersey continues to increase urbanization, it is probable that
invasive plant species will continue to spread and further displace native plant
communities.
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Appendix A: Questions prompted to answer when using Alien Plants Ranking System
Version 7.1. software (APRS Implementation Team, 2009).

I. Significance of Threat or Impact (Site Characteristics)

1. Distribution relative to disturbance regime
a. found only within sites disturbed within the last 3 years or sites regularly disturbed
b. found in sites disturbed within the last 10 years
c. found in midsuccessional sites disturbed 11 to 50 years before present (BP)
d. found in late-successional sites disturbed 51 to 100 years BP
e. found in high quality natural areas with no known major disturbance for 100 years

2. Areal extent of populations (answer in per cent or hectares)
a. not in site, but in adjacent areas
b. found in less than 5% of site
c. found in between 5% and 10% of site
d. found in between 10% and 25% of site
e. found in more than 25% of site

3. Numerical dominance of species within a community
a. not found on site
b. usually observed as a single individual (or fewer than 5 per 5 square meters)
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c. usually observed in numbers less than the 2 or 3 most common native species in the
community (but more than 5 per 5 square meters)
d. usually observed in numbers approximately equivalent to the most common native
species in the community
e. usually observed in numbers greater than the most common native species in the
community

4. Association with native community
a. associated with weedy (early successional) species
b. associated with midsuccessional species
c. associated with dominant (late-successional) species
d. displaces native plant community

5. Hybridization with native species
a. not known to hybridize with native species
b. known to hybridize with native species

6. Degree of threat and impact
a. little or no increase in numbers of individuals and populations and no invasion of
native communities
b. present in native communities, but static or decreasing
c. moderate rate of increase in numbers of individuals and populations; little or no
invasion of native communities
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d. moderate rate of increase in numbers of individuals and populations; invading native
plant communities
e. high rate of increase of numbers of individuals and populations; invading and replacing
or highly modifying native plant communities

7. Effects on management goals
a. no effect
b. little impact on site management goals
c. moderate impact on site management goals
d. large impact on site management goals

II. Innate Ability to be a Pest (Species Characteristics)

8. Mode of reproduction
a. rarely, if ever, reproduces in area
b. reproduces almost entirely by vegetative means
c. reproduces only by seeds
d. reproduces vegetatively and by seeds

9. Vegetative reproduction
a. no vegetative reproduction
b. vegetative reproduction rate maintains population
c. vegetative reproduction rate results in moderate increase in population size
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d. vegetative reproduction rate results in rapid increase in population size

10. Frequency of sexual reproduction for mature plant
a. almost never reproduces sexually in area
b. once every five or more years
c. every other year
d. one or more times a year
e. bursts of sexual reproduction in response to environmental stimulus, e.g., rain in
desert

11. Number of seeds per plant
a. rarely, if ever, produces seeds in area
b. few (0-10)
c. moderate (11-1000)
d. many (>1000)

12. Dispersal ability
a. little potential for long-distance dispersal
b. great potential for long-distance dispersal

13. Germination requirements
a. requires open soil and disturbance to germinate
b. can germinate in vegetated areas but in a narrow range or in special conditions

c. can germinate in existing vegetation in a wide range of conditions

14. Seed banks
a. seeds remain viable in the soil for less than 1 year
b. seeds remain viable in the soil for 1 to 5 years
c. seeds remain viable in the soil for more than 5 years

15. Competitive ability
a. poor competitor
b. moderately successful competitor
c. highly successful competitor

16. Ecological effects (select all that apply)
a. produces persistent litter or shade that affects germination or growth of native species
b. produces allelochemicals
c. affects availability of soil nutrients, e.g., a nitrogen fixer
d. affects water availability to native plants
e. changes natural fire regime
f. none of the above

17. Known level of impact in natural areas
a. not known to cause impacts in any other natural area
b. known to cause impacts in natural areas, but with different habitats and climate zones
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c. known to cause low impact in natural areas with similar habitats and climate zones
d. known to cause moderate impact in natural areas with similar habitats and climate
zones
e. known to cause high impact in natural areas with similar habitats and climate zones
and/or on the list of most invasive alien plants for the region

III. Difficulty of Control

18. Likelihood of successful control
a. this species has been eradicated in a natural area
b. control (populations declining) of this species has been achieved in a natural area
c. limited control (species is no longer spreading, but persists near pre-control levels) of
this species has been achieved in a natural area
d. control of this species has never been achieved in a natural area

19. Saturation in surrounding region
a. not present in areas surrounding the site
b. present in few areas surrounding the site
c. present in several areas but not entirely surrounding the site
d. present in most areas surrounding the site

20. Effectiveness of community management
a. protection from disturbance effectively controls target species
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b. cultural techniques (burning, flooding) can be used to control target species
c. restoration or preservation practices effectively control target species
d. the above options are not effective

21. Vegetative regeneration
a. no resprouting following removal of aboveground growth
b. sprouts from roots or stumps
c. any plant part is a viable propagule

22. Biological control
a. biological control feasible
b. potential may exist for biological control
c. biological control not feasible (not practical, possible, or probable)

23. Side effects of control measures
a. control measures have little potential to affect native communities
b. control measures are likely to cause moderate impacts on community
c. control measures are likely to cause major impacts on community
d. side effects of control unknown

24. State Noxious Weed
a. not considered a State Noxious Weed
b. considered a State Noxious Weed

Appendix B: Descriptions of Invasive Plants.
Black Locust:
Black Locust is native in the southeastern mountain areas and spread in the early
1900s (Kaufman and Kaufman, 2007). It grows on poor, dry soil on disturbed areas,
savannahs, meadows, and prairies throughout the United States, Ontario, Quebec, and
Nova Scotia. People began using this tree for mine reclamation, erosion, wind control,
and afforestation. As Black locust grows it shades out other native plants preventing them
from growing. It also has nodules in their roots that fix nitrogen and therefore alters the
nitrogen content of soil. To manage black locust it must be cut repeatedly during one
growing season and continued for several years, this may exhaust its root system; in
addition, applying herbicide to the cut stumps may help.
Garlic Mustard:
In England Garlic mustard has a large distribution ranging from England and
Western Europe eastward to Russia and Asia Minor and southward to North Africa (Cox,
2004). It is now found in our eastern North America forests, from Maine to Georgia and
as far west as Washington since its introduction in the 1860s (Cox, 2004; Skibo, 2006).
The first recording of garlic mustard is from 1868 on Long Island, NY by a botanist
(Kaufman and Kaufman, 2007; Skibo, 2006; Swearingen et al., 2002). It was introduced
as a food source to be used in soups and salads since it is available in early spring and has
high vitamin A and C (Kaufman and Kaufman, 2007). It is a woodland plant which can
form dense stands that forms a blanket coverage on the floors of deciduous forests which
almost completely eliminates native herbaceous plants which is a strategy that is used to
take control of an area (Van Driesche and Van Driesche, 2000). Garlic mustard grows in
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a wide range of moist to dry habitats but does not tolerate highly acidic soils (Swearingen
et ah, 2002). It can grow in forest and along their edges, roadsides, floodplains,
riverbanks, and disturbed areas (Kaufman and Kaufman, 2007; Swearingen et ah, 2002;
Evans and Landis, 2007). Garlic mustard grows in disturbed areas once it is established
and then can spread into the less disturbed area where it can then out compete native
plants by monopolizing light, moisture, nutrients, soil, and space (Skibo, 2006; Kaufman
and Kaufman, 2007; Swearingen et al., 2002). A single plant can produce thousands of
seeds in which water can then transport the seeds even though they do not float (Skibo,
2006). The seeds are not disputed far by wind but humans and animals aid in their
dispersal. The seeds can survive for a minimum of ten years in the soil (Evans and
Landis, 2007). For example, white-tailed deer prefer to feed on native plants and
therefore they help garlic mustard extend out by removing native plant competitors,
exposing soil, and the seedbed due to their trampling as they travel (Skibo, 2006;
Swearingen et al., 2002). Aside from its effects on native vegetation, it also threatens
several native butterflies, such as West Virginia White butterfly {Pieris viriginiensis) due
to the fact that its chemicals appear to be toxic to the butterfly’s eggs and their larvae
cannot feed on the plant either, due to its over abundance adults are forced to have their
larvae on it (Kaufman and Kaufman, 2007; Skibo, 2006; Swearingen et al., 2002).
However, garlic mustard can be easily removed when soil is wet and can also be mowed
in spring or sprayed in late fall or very early spring with glyphosate (Kaufman and
Kaufman, 2007).
Japanese Barberry:
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Japanese barberry arrived in 1875 as an ornamental plant because its seeds were
imported from Russia to Arnold Arboretum in Boston, MA (Swearingen at al., 2002;
Kaufman and Kaufman, 2007; Skibo, 2006). It was also planted in the New York Botanic
Garden in 1896 (Skibo, 2006). Its bright berries and leaves are the reason this plant was
introduced because it adds color to the garden in fall (Kaufman and Kaufman, 2007). It
was also promoted for hedgerows, dyes, and jams (Swearingen et al., 2002; Kaufman and
Kaufman, 2007; Skibo, 2006). Japanese barberry is found from North Carolina and
Tennessee north to Novia Scotia and as west as Montana (Kaufman and Kaufman, 2007).
It is mostly found on edges and in oak forests and savannas. However, it can form dense
stands in different habitats such as closed canopy forests, open woodlands, pastures,
meadows, wetlands, and wastelands (Skibo, 2006). It can grow in partial sunlight and it is
also shade tolerate especially in a young forest (Kaufman and Kaufman, 2007; Skibo,
2006). Japanese barberry reproduces from prolific seeds, layering, and/or rhizomes and it
also grows from stem contact to the ground (Skibo, 2006, Kaufman and Kaufman, 2007).
It lowers plant diversity, displaces native plants, and reduces wildlife habitat and forage
due to its thick growth by displacing a variety of herb and shrub species when it is well
established (Kaufman and Kaufman, 2007; Skibo, 2006). The presence of the plant and
the leaf litter produced can change the soil chemistry by altering soil pH, nitrogen levels,
and biological activity in the soil (Kaufman and Kaufman, 2007; Skibo, 2006).
Specifically, in New Jersey it raises the soil pH by making it more basic and by reducing
the depth of the litter layer (Skibo, 2006). Two main avenues of dispersal are birds which
feed on its seeds and white-tailed deer because they browse on native plants and avoid
Japanese barberry allowing it to continue growing undisturbed in a more spatial
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environment (Kaufman and Kaufman, 2007; Skibbo, 2006). To remove it during spring,
hand pulling of its shallow roots is possible where it is sparse or a controlled bum in a
fire resistant plant community could be utilized (Kaufman and Kaufman, 2007).
Japanese knotweed:
Japanese knotweed came from the United Kingdom although it is native to Japan,
China, and the Korean peninsula (Kaufman and Kaufman, 2007; Skibo, 2006). By 1900 it
was found in Philadelphia and Atlantic Highlands, New Jersey (Kaufman and Kaufman,
2007). It now occurs in 36 states from Wisconsin to Maine and all the way south to
Louisiana and in several western and Midwestern states. It first arrived in the United
States in the late 1800s as an ornamental plant, a source of animal forage, and erosion
control (Swearingen et al., 2002; Skibo, 2006). It is typically found in riparian areas, lowlying areas, along waterways, roadsides, utility corridors, railway right-of-ways, forest
margins, abandoned home sites, old homes, in disturbed areas, waste places, and
agricultural lands (Skibo, 2006; Kaufman and Kaufman, 2007). Japanese knotweed is
capable of tolerating drought, high salinity, high temperatures, shade, and floods
(Kaufman and Kaufman, 2007). Japanese knotweed is an invasive plant that uses the
blanket coverage technique forming dense stands once established and out competes
native flora (Van Driesche and Van Driesche, 2000; Skibo, 2006). Japanese Knotweed
primarily reproduces by vegetative propagation (Skibo, 2006). Clonally identical plants
to the parent are easily developed from plant tissue such as leaves, culms, or rhizomes. In
the United States the seeds that are produced are capable of being fully viable due to
genetic variation and male pollen from Giant knotweed (Polygonum sachalinensis) which
is closely related. These established stands do not provide suitable habitat for any other
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species, they prevent access to water, and contribute to flooding. It is very difficult to
control once it is established, it does not provide a food source for animals, and it does
not have any natural predators in the US. Cutting and pulling the stalks two to three times
per season for ten years will eventually kill the plant (Kaufman and Kaufman, 2007).
Japanese stiltgrass:
Japanese stiltgrass is from southeastern Asia (Kaufman and Kaufman, 2007). It is
established in 16 eastern states and is found from lower New England to Florida and as
far west as Texas and Illinois (Kaufman and Kaufman, 2007; Skibo, 2006). It was
introduced in Tennessee in 1919 as packing material for porcelain products (Swearingen
et al., 2002; Kaufman and Kaufman, 2007; Oswalt et al., 2007). Japanese stiltgrass is an
annual, shade tolerant C4 grass whose best suitable habitat is acidic to neutral organic
soil high in nitrogen but can also be found in alkaline soil (Oswalt et al., 2007; Kaufman
and Kaufman, 2007; Skibo, 2006). It grows in full sun and in deep shade (Skibo, 2006). It
is found in floodplain forests, stream banks, river bluffs, emergent wetlands, moist
woodlands, early successional fields, uplands, thickets, along roads, along gas and power
line corridors, lawns, and gardens (Kaufman and Kaufman, 2007; Skibo, 2006). It also
spreads following a disturbance and forms dense patches which displace native plants as
the patch expands (Skibo, 2006). Oswalt et al. (2007) found that stiltgrass responds to
canopy disturbance with sudden increase of biomass which retards native woody species,
lowers species diversity, and lowers stem densities. The quick growth leads to the
development of mats on the forest floor which retards native plant re-growth after a
disturbance has occurred. This can be done directly such as reducing sunlight, nutrients,
and water or indirectly by preventing seed soil contact of surrounding native plants. In a
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disturbed area in five years time Japanese stiltgrass can cover the ground level plant
community affecting native understory vegetation (Kaufman and Kaufman, 2007; Skibo,
2006). Its seeds germinate readily in disturbed soils and are dispersed by movement of
water, soil, plants, and on feet of animals (Skibo, 2006). Areas that are prone to scouring
such as floodplains, areas subject to mowing, tilling and white tail deer traffic are easily
invaded by Japanese stiltgrass. For example, white-tailed deer prefer to feed on native
plants and therefore they help Japanese stiltgrass spread by removing native plant
competitors and exposing soil when they walk (Kaufman and Kaufman, 2007). Once
Japanese stiltgrass starts decaying it increases the organic matter and the pH of the soil.
To effectively remove stiltgrass it needs to be hand pulled when the ground is moist and
an herbicide containing imazameth can be applied to help kill off the grass.
Lesser celandine:
Lesser celandine is native to northern Europe and is believed to be a cure for
hemorrhoids or piles (Kaufman and Kaufman, 2007; Skibo, 2006). The range of lesser
celandine is from Newfoundland to Virginia and Tennessee and west to Ontario,
Wisconsin, Indiana, and Missouri (Kaufman and Kaufman, 2007). It also grows in
Washington, Oregon, and British Columbia. It is reported to be invasive in Delaware,
New Jersey, Connecticut, Maryland, Pennsylvania, Oregon, Wisconsin, West Virginia,
Virginia, and the District of Columbia (Skibo, 2006). Lesser celandine was introduced as
an ornamental plant (Swearingen et al., 2002; Skibo, 2006). It forms a blanket of leaves
that does not allow native spring flowering plants to penetrate through (Swearingen et al.,
2002). It quickly forms dense cover because it primarily reproduces by producing and
dispersing underground tubers or bulblets (Kaufman and Kaufman, 2007; Skibo, 2006).
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Lesser celandine grows in low forested flood plains but can also grow in higher elevated
areas (Kaufman and Kaufman, 2007). It is spread during flood events and also through
activities of mammals and humans (Skibo, 2006). To eradicate it small areas need to be
dug out carefully to obtain all tubers and then a glyphosate herbicide should be applied in
late winter or early spring when temperatures are above 10°C some experts recommend
applying the herbicide in March and then switching to manual methods to minimize
impacts to sensitive skinned frogs and salamanders (Kaufman and Kaufman, 2007;
Skibo, 2006).
Multiflora rose:
Multiflora rose is native to Eastern Asia and is now found throughout the eastern
half of the United States to the Rocky Mountains and is also seen in the western United
States in California, Oregon, and Washington (Skibo, 2006). It was introduced in 1866 as
the rootstock for ornamental roses (Swearingen et al., 2002; Kaufman and Kaufman,
2007; Skibo, 2006). In the 1930s Mutliflora rose was eventually used for erosion control,
living fences, crash barriers, and also to reduce headlight glare from automobiles on
highways by the U.S. Soil Conservation Service (Swearingen et al., 2002; Kaufman and
Kaufman, 2007; Skibo, 2006). State conservation departments encouraged planting it by
providing free cuttings to landowners to help provide wildlife cover and a food source for
various animals such as the cottontail rabbit and songbirds (Skibo, 2006). It now grows in
gaps in woodlands, prairies, old fields, and forest edges throughout the United States
except in subtropical areas, deserts, and the Rocky Mountains (Kaufman and Kaufman,
2007). It grows by using canes and thorns to create thick thickets that can then grow up
trees which can cause them to break because of its weight (Kaufman and Kaufman,
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2007). Multiflora rose creates new stands by dispersing its seeds with the aid of birds and
other wildlife that feed on it (Skibo, 2006; Kaufman and Kaufman, 2007). It is thought
that the seed germination is enhanced by passing through the digestive system of these
animals (Skibo, 2006). One plant may produce up to a million seeds in a year that can
live for 20 years in the soil (Kaufman and Kaufman, 2007; Skibo, 2006). Multiflora rose
can also spread by runners and/or adventitious shoots (Skibo, 2006). Finally, it can spread
when a cane of a mature plant touches the soil and then forms roots and then more
runners. It is designated a noxious weed in New Jersey, Iowa, West Virginia, Ohio, and a
few other states as well (Swearingen et al., 2002, Skibo, 2006). To remove multiflora
rose the canes must be cut at the base instead of mowing and the cutting must be repeated
several more times or the rootstock needs to be dug out (Kaufman and Kaufman, 2007;
Skibo, 2006). Finally, glyphosate or triclopyr can also be applied (Kaufman and
Kaufman, 2007).
Porcelain berry:
Porcelain berry is native to Eastern Russia, China, Korea, and Japan (Kaufman
and Kaufman, 2007; Skibo, 2006). It is currently found from New England to North
Carolina and west to Michigan (Kaufman and Kaufman, 2007). Porcelain berry was
introduced as bedding and as a landscape plant around the 1870’s (Swearingen et al.,
2002; Skibo, 2006). It first came to North America at the end of the nineteenth century
and is still being used in horticulture today (Kaufman and Kaufman, 2007; Swearingen et
al., 2002). Porcelain berry grows well in areas which are moist but not permanently wet
such as stream banks, thickets, ponds, and waste places and prefers part shade to sun
(Swearingen et al., 2002; Kaufman and Kaufman, 2007). As it grows it creates shade,
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overwhelms, and displaces native plants and it is also capable of growing up trees and
over shrubs which then causes them to become too heavy, more prone to wind damage,
and reduces light, water, nutrients, and space (Kaufman and Kaufman, 2007; Skibo,
2006). Porcelain berry has fruits that small animals and birds feed on which aids in seed
dispersal (Kaufman and Kaufman, 2007). To remove it mechanical control works best on
new seedlings prior to mature vines but hand pulling, mowing and chemical controls are
most effective (Skibo, 2006). Pruning the vines in fall or spring prevents flower buds
from forming or pulling the vines prior to fruiting helps reduce the seeds from spreading
(Kaufman and Kaufman, 2007). Using triclopyr or glyphosate on the leaves and sprouts
in early autumn before the leaves drop is also a good technique to help prevent its spread
(Kaufman and Kaufman, 2007; Skibo, 2006).
Purple loosestrife:
Purple loosestrife is a European wetland plant that forms blanket coverage (Van
Driesche and Van Driesche, 2000). It arrived in the new colonies, along the New YorkNew Jersey coast and New England around 1800 from Europe by hitching a ride in the
ballast of ships that were filled with sand and dirt (Van Driesche and Van Driesche, 2000;
Kaufman and Kaufman, 2007). One of the first reports of it on the Northeast coast was in
1814 (Kaufman and Kaufman, 2007). By 1900 it spread as far as Chicago and eventually
reached the Mississippi River a few decades later (Van Driesche and Van Driesche,
2000). After its initial invasion it took approximately one hundred years to spread across
the United States due to water currents, flooding, and gardeners who desired it for its
attractive purple flowers. The flowers bloom in summer and continue to do so into fall
and the leaves change color in fall to red when they dry out providing purple and red
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colors from summer to the end of autumn (Kaufman and Kaufman, 2007). Purple
loosestrife is now found in all the Canadian provinces and in 47 of the 48 continental
states with the exception being Florida (Kaufman and Kaufman, 2007; Skibo, 2006). It is
found abundantly in marshy damp areas, pastures, along roadside right-of-ways, fields,
and boggy areas (Skibo, 2006; Kaufman and Kaufman, 2007). It grows from a single
rootstock producing 30 to 50 flowering stems that can grow up to 8 ft high and 5 ft wide
(Kaufman and Kaufman, 2007; Skibo, 2006). It is insect pollinated (Kaufman and
Kaufman, 2007). It is capable of producing 2 million to 3 million seeds in one season
with a survival rate of 70% creating a large seed bank (Skibo, 2006; Kaufman and
Kaufman, 2007). The small seeds are spread by several avenues such as wind, water,
wildlife, vehicles, construction equipment, and people (Skibo, 2006). New seedlings
usually establish themselves in late and early spring but also when soil is disturbed.
Purple loosestrife can also start growing from broken pieces such as damaged root buds
and shoots (Kaufman and Kaufman, 2007; Skibo, 2006). Purple loosestrife has very
prolific roots (Kaufman and Kaufman, 2007). Once established it can live for 20 years
(Kaufman, 2007; Skibo, 2006). In 2000, it was determined that it spreads at a rate of
115,000 hectares per year (Pimentel et al., 2000). Purple loosestrife is capable of
widespread invasion because it lacks predation and therefore uses its energy for growth
instead of defense and re-growth (Van Driesche and Van Driesche, 2000). It forms dense
homogeneous strands that can almost entirely eliminate open water habitat, choke
waterways, and decrease biodiversity (Skibo, 2006). It out competes and displaces native
grasses, sedges, wetland plants, and other flowering plants such as cattails (Skibo, 2006;
Van Driesche and Van Driesche, 2000). The spread of purple loosestrife has reduced the
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biomass of 44 native plants and endangered wildlife including the bog turtle (Pimentel et
al., 2000). The cost in 2000 to try to control this plant and the amount of forage loss due
to its growth was $45 million. A small stand can be attacked by pulling and treating the
plant with glyphosate herbicide from midsummer to late summer (Kaufman and
Kaufman, 2007). Employing Purple loostrife’s biological control agents, two leaf beetles
(Galerucella calmariensis and G. pusilla), is another efficient way to eliminate it
(Blossey et al., 1994).
Wineberry:
Wineberry, a member of the rose family, is native to China, Japan, and the Korean
Peninsula (Skibo, 2006). It is found from eastern Canada to North Carolina and west to
Michigan and Tennessee (Kaufman and Kaufman, 2007; Skibo, 2006). Wineberry was
introduced in 1890 as a new breeding stock for Rubus and other berries from eastern Asia
and Japan (Swearingen et al., 2002; Kaufman and Kaufman, 2007; Skibo, 2006). It grows
in moist soil, forest margins, open woods, fields, along water, railroads and highway
right-of-ways, and along abandoned home sites (Skibo, 2006; Kaufman and Kaufman,
2007). It reproduces by seeds, arching canes that produce roots when contact with soil is
made, and vegetative propagation of root and shoot cuttings (Kaufman and Kaufman,
2007; Skibo, 2006). The wineberry thickets that are produced provide shelter and food
for birds and small animals (Kaufman and Kaufman, 2007). Wineberry is a threat to
native flora because it prevents native plants from growing by crowding them out
(Swearingen et al., 2002). To remove it, it should be pulled by hand when the soil is
moist and the berries should be disposed of to prevent further spread (Kaufman and
Kaufman, 2007). It can also be cut or mowed and then treated with herbicides with
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glyphosate or triclopyr to prevent it from spreading further (Kaufman and Kaufman,
2007; Skibo, 2006).
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